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Abstract
This quality improvement project implements educational materials informed by organizationdependent nursing informatics and SEP-1 campaign metrics to improve early sepsis management
compliance in the emergency department setting. The microsystem scored below a 90% compliance target in first vital to lactic acid result within one hour, lactic acid result to antibiotic administration within one hour, and antibiotic order to administration within thirty-five minutes before
implementation. Factors identified as contributing to low compliance include rates of timely and
accurate sepsis screening, use of a standardized sepsis order set, and intervention documentation.
An educational inservice covering correct sepsis workflow in the electronic health record was
implemented and addressed a computer-assisted sepsis triage and screening algorithm, correct
use of a nurse-driven order set, and documentation of interventions as part of the SEP-1 Bundle.
After implementation, all three compliance outcome measures saw improvement. SEP-1 compliant care increased through this change process.
Keywords: sepsis/septic, early, therapy, recognition, intervention, compliance, SEP-1,
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emergency.
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Improving Early Sepsis Management Compliance in the Emergency Care Setting
Early sepsis management is a critical patient care element that requires microsystem congruence. Each hour of delay in sepsis treatment is associated with a 9% increased rate of patient
mortality (Liu et al., 2017). Costs of sepsis management is the highest among all diseases, hospital costs for sepsis are increasing at three times the rate of other conditions, and hospital costs
and patient mortality increase with each severity level of sepsis (Paoli et al., 2018). Full compliance of early sepsis management can decrease patient mortality and hospital costs (Townsend et
al., 2022). For these reasons, an improvement project focused on improving early sepsis management is critical for patients and healthcare systems.
Problem Description
There is ample room for improvement in early sepsis management in the emergency department (ED) of this urban, not-for-profit, public hospital. For the past year, compliance with
early identification and rapid treatment of sepsis in the ED has averaged below target. A randomized audit of the Epic charting system showed that sepsis triage screenings were not always
completed within a three-hour window of admission or completed accurately, both of which alter
compliance (Barbash et al., 2019). This audit revealed that usage rates of sepsis order sets could
be improved as well. Even if a registered nurse (RN) completes an accurate and timely sepsis
screening, compliance could be missed through inaccurate ordering of the sepsis order set. Furthermore, documentation of interventions at times zero, one hour, and three hours could be improved. Barriers identified included lack of knowledge among nursing staff about the ability to
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use an RN-driven sepsis order set and an unreliable antibiotic stock and stocking process.
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Literature Review
In gathering evidence for this improvement project, the following question was proposed:
In adult septic patients, how does therapy initiated within six hours of recognition compared to
greater than six hours influence the risk of in-hospital mortality? The keywords used for research
were sepsis/septic, early, therapy, recognition, and mortality.
SEP-1 compliance has been assessed as a quality metric throughout the literature. Within
SEP-1 are individual bundle components such as lactate levels, blood cultures, antibiotic and fluid treatments (Appendix A). A post hoc analysis examined the association between SEP-1 compliance with 30-day mortality and length-of-stay, where compliance was defined as completion
of the full bundle from initiation of time zero. Full SEP-1 compliance was associated with decreased 30-day mortality and median length-of-stay (Townsend et al., 2022).
Overwhelmingly, antibiotics are associated with reduced mortality for hospital-onset septic patients. Multiple studies show that a delay in antibiotic treatment increases mortality. The
greatest decreases in mortality and therefore the greatest impact for improvement are for septic
shock patients (Liu et al., 2017). In fact, it is widely supported that antibiotic therapy should be
given within one hour of suspected sepsis (Martinez et al., 2020). Initial antimicrobial therapy
should be broad-spectrum yet considerate to the site of infection and hemodynamic profile of the
patient (Gavelli et al., 2021). Additionally, serum lactate level testing within three hours is associated with reduced mortality for community-onset patients (Baghdadi et al., 2020) and goal-directed therapy initiated within six hours of sepsis recognition was shown to decrease in-hospital
mortality (Gauer, 2013). The odds ratio for hospital mortality increased with each hour of delay,
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with the most significant increase between the fourth hour and fifth hour (Liu et al., 2017). This
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improvement aim focuses on lactate levels, antibiotics and fluids occurring within three hours of
time zero because the ability to detect and treat sepsis before the progression of organ dysfunction decreases mortality and costs (Paoli et al., 2018).
Organizational interventions on patient mortality were further explored. One quality task
force studied a three-tiered intervention that included a nursing-driven protocol for screening and
initiating care, a computer algorithm pop-up alert in the electronic medical care record, and automated sepsis-specific suggested order sets. This early screening protocol led to expedited care
of sepsis patients and decreased mortality rates in the initial and subsequent years after implementation (Gatewood et al., 2015). Additionally, organizational factors related to SEP-1 performance include organization commitment to communication and the use of written protocols
(Barbash et al., 2019). This change project will focus on educating nursing staff on navigating
the electronic healthcare care record and using computer-assisted triage screening and standardized order sets to expedite sepsis care.
Rationale
Lewin’s Theory of Planned Change was applied to mobilize the organizational components needed for change. Lewin’s Theory is composed of three steps: unfreezing, transition, and
refreezing. The first step of unfreezing entails recognition of the problem and identification of
the needed change. Often this step employs the leadership of change agents (Cummings et al.,
2016). For this project, a group of three change leaders met with organizational stakeholders to
discuss the urgency of early sepsis management and identify unit-specific needs for change. An
educational inservice was selected as a solution. A part of Lewin’s first stage is identifying
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strengths and weaknesses for change. A strength was identified in a computer-assisted workflow,
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but the weakness was in compliance with the workflow. Preparing an educational inservice targets these elements.
The secondary transition step involves engagement with the organization to elicit an internal response (Cummings et al., 2016). The change agents created an educational inservice
with insight from stakeholders and distributed the information to staff. The difficulties associated
with this stage are marked by uncertainty. The degree to which staff engages and reacts to this
step is unknown. However, clear communication is used to overcome this. Change agents are
again critical to this step to further facilitate engagement and communication.
Lastly, the refreezing step occurs when the change has become standardized or sustained
(Cummings et al., 2016). Once nursing staff are aware of proper documentation of sepsis screening and interventions, the change can become embedded into practice. This step makes further
use of the strengths and weaknesses identified in the initial phase by highlighting how computerassisted documentation expedites care and overcoming the knowledge deficit on proper charting.
This step ends once a higher level of compliance is achieved.
Aim Statement
We aim to improve compliance in early management of sepsis in the emergency department of this urban, not-for-profit, public hospital. The process begins with accurate sepsis
screening using a standardized screening tool. The process ends with complete documentation of
actions taken in response to a computer-assisted positive screening. By working on the process,
we expect reduced time between sepsis-onset and intervention, decrease in sepsis related patient
mortality rates, savings on cost of care and improved rates of early sepsis management compli-
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ance and documentation.
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Methods
Context
The 5P framework was used to conduct a microsystem assessment in this emergency care
setting through the lens of early sepsis care. Utilizing the 5P framework highlights microsystem
strengths and weaknesses on five axes: purpose, patients, professionals, processes, and patterns
(Wilcox & Deerhake, 2020). The purpose of this emergency department is to stabilize patients
coming from the local urban community for discharge or care transfer. The purpose as it relates
to early sepsis management was defined as to provide high quality, timely sepsis screening and
decrease time to treatment for septic patients presenting to the emergency department. The patients this ED serves are diverse, but patients included in this project were specified as non-pregnant adults at high risk for sepsis with signs and symptoms including infection, fever, tachycardia, tachypnea, dyspnea, hypotension, pain, and altered level of consciousness. Professionals involved in the sepsis team included registered nurses, graduate nursing students, sepsis coordinator, ED clinical nurse manager, and physicians. For nursing staff, documentation of patient care
in the electronic health record is a core responsibility that serves as both a database and communication tool for use by the healthcare team. As part of the 5P framework, the key processes involved with early sepsis recognition and rapid treatment were documentation based and included
screening patients for sepsis at triage, notifying the physician and ED staff when a computer-assisted algorithm identified sepsis at triage, ordering the nursing driven sepsis order set, and documenting lab collections and interventions. Revealing patterns emerged that contributed to timely sepsis care such as early screening, effective staff communication, consistent use of standard-
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ized order sets, and accurate documentation (Appendix B).
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A sample cost-benefit analysis was also conducted to signify potential cost savings associated with early sepsis management compliance. National average sepsis daily costs were priced
as $1,830 for sepsis, $2,193 for severe sepsis, and $3,087 for septic shock, and associated lengthof-stays were 4.5, 6.5, and 16.5 days respectively (Paoli et al., 2018). Early treatment from sepsis
onset is associated with decreased length-of-stay. For example, when intravenous fluids are initiated within three hours of time zero identified by sepsis screening, length-of-stay days are decreased by 1.39 overall, 2.3 for severe sepsis, and 3.07 for septic shock (Sudat, 2021). It is important to note that daily cost figures were pulled from 2013 national averages, and the actual
costs for our urban microsystem in 2022 are much higher. Therefore, early recognition and timely intervention of sepsis is associated with significant hospital savings (Appendix C).
Intervention
The initial approach to improve compliance data was multi-faceted and included an educational inservice to encourage nurses to use a standardized order set, advocate for antibiotics to
be ordered earlier, and ensuring correct fluid orders and documentation as well as an antibiotic
log sheet to be placed in the medication room to obtain data on incidence of missing ordered antibiotics. Through continual reassessment, the educational inservice went through three iterations
before being sent to nursing staff and the implementation of an incidence log was placed on hiatus to be reviewed in the next change cycle. Through continued conversation with stakeholders,
it was decided to focus on individual aspects of SEP-1 practice rather than hitting multiple marks
on the bundle. The second iteration of the educational materials focused on the sepsis order set
and effective notification and communication between the treatment team. The third and final
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iteration of the educational materials were adapted to a video voiceover following the sepsis
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workflow in the electronic health record from the computer-assisted positive sepsis screening at
triage to then ordering the sepsis order set through to documentation of interventions including
notifying the physician. This intervention focused on workflow documentation to increase compliance data. The video voiceover was sent to nursing staff through email.
Measures
Data was collected from and summarized by quality improvement and nursing management teams that pulled from cases in the electronic health record. Ultimately, the compliance
metrics of first vital to lactic acid result within one hour, lactic acid result to antibiotic administration within one hour, and antibiotic order to administration within thirty-five minutes were
selected to track improvement as well as the median time in between. These metrics are measured monthly.
Results
Compliance data for first vital to lactic acid result within one hour, lactic acid result to
antibiotic administration within one hour, and antibiotic order to administration within thirty-five
minutes metrics all saw improvement. All three metrics exceeded the target of 90% compliant in
the month following implementation. The median time from first vital to lactic acid result decreased by over twenty minutes in the month of implementation. With education on proper sepsis
workflow documentation, these improvements were made within one month.
While the compliance data increased for all three measure outcomes, the median time increased between lactic acid result and antibiotic administration as well as antibiotic order and
administration. The median time between lactic acid result and antibiotic administration saw an
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increase of nearly twenty-five minutes and antibiotic order to administration increased by nearly
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ten minutes. An unintended consequence of compliance data increasing is capturing downward
trending performance data. However, this is significant to fully appreciate microsystem processes
and for the future of improvement aims.
Discussion
SEP-1 compliant care increased through this change process. If the relationship between
SEP-1 compliant care and 30-day mortality is casual, then this change project prevented added
mortality and hospital costs related to untimely sepsis care (Townsend et al., 2022).
The unfreezing process, which entailed creating a sense of urgency among the microsystem and highlighting the need for improvement brought the appropriate attention to the change
intervention. With this renewed sense of awareness toward early sepsis management, the educational intervention helped further guide staff in conducting complete and accurate documentation
of sepsis workflow. By increasing awareness and knowledge of early sepsis management and
microsystem goals aligned with the SEP-1 campaign, the microsystem experienced improved
compliance on target metrics. With increased compliance, the data helped paint a better picture
of microsystem processes involved in early sepsis management. Now, areas for further improvement include decreasing the median time between lactic acid result and antibiotic administration
as well as antibiotic order to administration.
The strengths of this quality improvement project include assessing the microsystem,
identifying areas for improvement and education, and inspiring change. Unfortunately, the degree to which staff gained knowledge of the education material was not assessed nor can causa-
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tion of the improvement be statistically proven. Recommendations for the future would be to
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hold pre- and post-intervention quantifiable surveys on staff knowledge so covariance between
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knowledge data and compliance data could be examined for a given time.

12
References
Baghdadi, J. D., Brook, R. H., Uslan, D. Z., Needleman, J., Bell, D. S., Cunningham, W. E., &
Wong, M. D. (2020). Association of a care bundle for early sepsis management with mortality among patients with hospital-onset or community-onset sepsis. JAMA Internal
Medicine, 180(5), 707–716. https://doi.org/10.1001/jamainternmed.2020.0183
Barbash, I. J., Davis, B., & Kahn, J. M. (2019). National performance on the medicare SEP-1
sepsis quality measure. Critical Care Medicine, 47(8), 1026–1032. https://doi.org/
10.1097/CCM.0000000000003613
Cummings, S., Bridgman, T., & Brown, K. G. (2016). Unfreezing change as three steps: Rethinking Kurt Lewin’s legacy for change management. Human Relations, 69(1), 33–60.
https://doi.org/10.1177/0018726715577707
Gatewood, M. O., Wemple, M., Greco, S., Kritek, P. A., & Durvasula, R. (2015). A quality improvement project to improve early sepsis care in the emergency department. BMJ Quality & Safety, 24(12), 787–795. https://doi.org/10.1136/bmjqs-2014-003552
Gavelli, F., Castello, L. M., & Avanzi, G. C. (2021). Management of sepsis and septic shock in
the emergency department. Internal and Emergency Medicine. 16(6), 1649–1661. https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC8354945/
Gauer, R. L. (2013). Early recognition and management of sepsis in adults: The first six hours.
American Family Physician, 88(1), 44–53. https://www.aafp.org/pubs/afp/issues/
2013/0701/p44.html
Liu, V. X., Fielding-Singh, V., Greene, J. D., Baker, J. M., Iwashyna, T. J., Bhattacharya, J., &

￼

Escobar, G. J. (2017). The timing of early antibiotics and hospital mortality in sepsis.

13
American Journal of Respiratory and Critical Care Medicine, 196(7), 856–863. https://
doi.org/10.1164/rccm.201609-1848OC
Martínez, M. L., Plata-Menchaca, E. P., Ruiz-Rodríguez, J. C., & Ferrer, R. (2020). An approach
to antibiotic treatment in patients with sepsis. Journal of Thoracic Disease, 12(3), 1007–
1021. https://doi.org/10.21037/jtd.2020.01.47
Paoli, C. J., Reynolds, M. A., Sinha, M., Gitlin, M., & Crouser, E. (2018). Epidemiology and
costs of sepsis in the United States—An analysis based on timing of diagnosis and severity level*. Critical Care Medicine, 46(12), 1889–1897. https://doi.org/10.1097/
CCM.0000000000003342
Rhee, C., Strich, J. R., Klompas, M., Yealy, D. M., & Masur, H. (2020). SEP-1 has brought much
needed attention to improving sepsis care…but now is the time to improve SEP-1. Critical Care Medicine, 48(6), 779–782. https://doi.org/10.1097/CCM.0000000000004305
Townsend, S. R., Phillips, G. S., Duseja, R., Tefera, L., Cruikshank, D., Dickerson, R., Nguyen,
H. B., Schorr, C. A., Levy, M. M., Dellinger, R. P., Conway, W. A., Browner, W. S., &
Rivers, E. P. (2022). Effects of compliance with the early management bundle (SEP-1) on
mortality changes among medicare beneficiaries with sepsis. Chest, 161(2), 392–406.

￼

https://doi.org/10.1016/j.chest.2021.07.2167

Appendix A
SEP-1 Bundle
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Appendix B
5 P’s Framework
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Appendix C
Cost-Benefit Analysis

Severe Sepsis

Septic Shock

4.5

6.5

16.5

Cost per day

$1,830

$2,193

$3,087

Total cost per case

$8,235

$14,254

$50,935

LOS decrease w/
SEP-1 Compliance

1.39

2.3

3.07

$2,544

$5,044

$9,477

Avg. LOS

Total savings per
case
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Appendix D
Statement of Determination
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